1. Introduction
===============

Placenta previa is one of the leading causes of severe postpartum hemorrhage. When coinciding with placenta accreta, it may be associated with life-threatening maternal hemorrhage after removal of the placenta due to its incomplete separation and massive bleeding from the placental attachment site.^\[[@R1]\]^ Placenta accreta occurs when the chorionic villi invade the uterine myometrium abnormally. It is divided into 3 grades based on histopathology: placenta accreta (where the chorionic villi are in contact with the myometrium), placenta increta (where the chorionic villi invade the myometrium), and placenta percreta (where the chorionic villi penetrate the uterine serosa).^\[[@R2],[@R3]\]^

Currently, there is dramatic increase in the incidence of placenta previa and placenta increta (placenta previa increta) due to the increasing rate of cesarean delivery combined with increasing maternal age.^\[[@R4]\]^ With the implementation of the 2-child policy in China, the phenomenon is especially apparent.

Acute torrential bleeding, massive blood transfusion, hysterectomy, and even the death of the woman can occur during cesarean delivery because of placenta previa increta. One of the major reasons is that the bleeding from the placental attachment site in the lower uterine segment is often vast and difficult to stop after removal of the placenta.^\[[@R1]\]^ Current clinical hemostatic techniques include uterine tamponade,^\[[@R5]\]^ superposition sutures,^\[[@R6]\]^ hemostatic multiple square suturing,^\[[@R7]\]^ and so on when the bleeding is not so severe. If necessary, obstetricians often attempt to employ B-Lynch sutures,^\[[@R8]\]^ pelvic artery ligation,^\[[@R9]\]^ or pelvic arterial embolization.^\[[@R10]\]^ However, in practice, we have found that these conservative methods sometimes are incapable of stopping the bleeding from the placental attachment site. Moreover, the success of some surgical techniques, such as blood vessel ligation, has been associated with the experience and proficiency of the obstetricians, and in many hospitals, the conditions do not exist for performing perioperative temporary balloon occlusion of the internal iliac arteries^\[[@R11]\]^ and uterine arterial embolization. If these procedures prove invalid, hysterectomy is performed to ensure maternal survival. Therefore, how to improve surgical skills and control bleeding in a timely and effectively manner before it is beyond control has great significance in the decreasing of complications related to massive bleeding. It is essential to have an easy, effective, economical, conservative method to control bleeding during cesarean delivery for placenta previa increta.

In this article, we report a new surgical hemostatic suture technique, cervical internal os plasty, mainly to treat hemorrhage from the placental attachment site in patients with placenta previa increta.

2. Methods
==========

The study group included 56 women who underwent the new method "cervical internal os plasty" by the corresponding author, to stop bleeding from placenta previa increta, and the control group consisted of 60 women who underwent other hemostatic techniques by other obstetricians with the same qualification. All of the participants were diagnosed with placenta previa increta by ultrasound and/or magnetic resonance imaging (MRI) and desired to preserve their fertility. One hundred women received elective cesarean section and 16 received emergency cesarean section because of bleeding in our hospital. They were counseled properly before the operation and were given clear information about the diagnosis, the necessity of the operation, the risk of postpartum hemorrhage, and the methods that could be used to control this massive bleeding, including conservative methods and emergency hysterectomy. The informed consent was obtained from all of the women and the study was approved by the ethics committee of the hospital.

Cesarean section with a transverse incision of lower uterine segment was performed. The remaining portion of the placenta was removed manually after partial placental separation (focal placenta increta) in all cases. If the bleeding was mainly from placental bed of the lower uterine segment, the surgeon of the study group put his palm on the uterine serosa and his thumb into the uterine cavity in the lower uterine segment until it touched "the thin area" (lack of myometrium) (Fig. [1](#F1){ref-type="fig"}), and then performed the new method. "The thin area" is located between the ends of displaced longitudinal muscle fibers in the corpus and circular muscle fibers in the lower corpus and lower uterine segment, which are covered by the placenta previa increta. The surgical steps were as follows (video): a Allis forceps was passed through the uterine incision and used to grasp circular muscle fibers in the lower corpus and lower uterine segment, pulling the tissue upwards the uterine cavity (Fig. [2](#F2){ref-type="fig"}). And the circular muscle fibers were then sutured to the ends of displaced longitudinal muscle fibers using absorbable sutures stitches (Fig. [3](#F3){ref-type="fig"}). The method aids to repair the damaged thin area in the lower uterine segment and to restore the anatomy of cervical anatomical internal os and finally to control bleeding from the very thin lower uterine segment seen in such cases. The surgeons of the control group carried out other conservative methods, including 8-finger-suture, B-lynch suture or uterine artery ligation, or together (≥2 methods).

!["The thin area". It is located between the ends of displaced longitudinal muscle fibers in the corpus and circular muscle fibers in the lower corpus and lower uterine segment, which are covered by the placenta previa increta.](medi-98-e14488-g001){#F1}

![The diagram of surgical steps. A Allis forceps was passed through the uterine incision and used to grasp circular muscle fibers in the lower corpus and lower uterine segment, pulling the tissue upwards the uterine cavity.](medi-98-e14488-g002){#F2}

![Cervical internal os plasty. The tissue below the ends of damaged muscle fibers in the corpus uteri was sutured to the circular muscle fibers in the lower uterine segment using 2 or 3 simple absorbable sutures stitches.](medi-98-e14488-g003){#F3}

We retrospectively recorded the number of previous dilatation and curettage, operative time, perioperative bleeding, number of blood transfusions, other applied techniques (including uterine tamponade, pelvic arterial embolization, or emergency hysterectomy), duration of hospital stay after the operation, and expenses during and after the operation. Analysis of the data was performed with SPSS software, version 19.0 (International Business Machines Corporation, Armonk, NY). Comparisons between 2 groups were performed with Student *t* test or chi-squared test. A *P* value \<.05 (two-tailed) was considered significant.

3. Results
==========

All placenta that completely covered the internal cervical os were adhered to the lower uterine segment (placenta previa) and were embedded into the myometrium (placenta increta). After the removal of the placenta manually, instead of other conservative methods, the authors promptly applied cervical internal os plasty, and the technique proved effective. To analyze more accurately the effectiveness of the new technique, we compared it with other hemostatic techniques.

The mean age of all women was 33.36 ± 4.99 years old and did not differ significantly between the study and control groups. There were no significant differences in age, gravidity, parity, gestational age, and previous dilatation and curettage techniques between the study and control groups. Ninety (77.6%) women in our study underwent one or more previous dilatation and curettage techniques (range, 1--6). Eighteen women had 1 or 2 previous cesarean section in the study group, and 16 women had previous cesarean section in the control group but we could not find differences between the 2 groups.

As shown in Table [1](#T1){ref-type="table"}, postpartum hemorrhage (blood loss ≥1000 mL) occurred in 23 patients in study group and 26 cases in control group respectively during cesarean section. The transfusion rate in study group is 28.6%, while red cell transfusion and/or autologous blood transfusion were required in 15 cases (25%) in control group. The mean operative time in the study group was 65.79 minutes, and the mean duration of the postoperative hospital stay was 4.59 days with fewer expenses. At the same time, we found no differences in these conditions between the 2 groups. No complications related to operations and hemorrhage including bladder or rectal injury and disseminated intravascular coagulation (DIC) encountered in any of the 2 groups. Histopathological examination of the uterus in all cases showed placenta increta, not percreta.

###### 

Comparison of perioperative outcomes between the 2 groups.

![](medi-98-e14488-g004)

The new technique described above was successful in stopping the bleeding in 52 out of 56 patients; yielding a success rate of 92.9%. We resorted to hysterectomy in only 1 case and uterine tamponade in 3 patients in the study group. There was 1 hysterectomy and 15 uterine tamponade in the control group. And in the control group, internal iliac arterial embolization was performed in 1 woman after cesarean section due to the hemostatic failure of uterine tamponade. There was statistical significance about other applied supplementary techniques between the 2 groups.

4. Discussion
=============

Placenta previa increta is a serious complication during pregnancy, and it has been associated with higher maternal and fetal morbidity and mortality during pregnancy, such as massive blood transfusion and preterm.^\[[@R3],[@R12]\]^ Hysterectomy can often occur because it is difficult to stop the bleeding from the placental attachment site, especially in the lower uterine segment. However, hysterectomy results in infertility and other adverse effects. Therefore, many obstetricians have reported some conservative surgical methods with success, such as hemostatic multiple square suturing. However, these procedures do not work in some cases of placenta previa increta. To achieve hemostasis in a more timely manner, we report an easy, effective, and conservative method for women with placenta previa increta.

The basic theory of the sutural hemostatic technique, cervical internal os plasty, relies on the anatomy of the uterus. The distal ends of the muscle fibers in the corpus uteri are terminated to the cervical anatomical internal os. One of the most important risk factors in placenta previa and placenta increta is dilatation and curettage. Previous research has suggested that the risk of placenta previa in pregnancy women with ≥2 abortions is 2 to 3 times that of women without abortion.^\[[@R13]\]^ Multiple miscarriages can lead to the injury of basal lamina of endometrium, dysplasia of the decidua development, the implantation abnormality of embryo, and hypoperfusion of the placenta and so on, which ultimately causes placental abnormality. But it has not been reported that whether abortion increases the risk of placenta previa is related to the injury of cervical internal os.

When performing dilatation and curettage, the repeated use of surgical instruments damages muscle fibers around the anatomical internal os. With the increase in the uterine cavity and the progressive stretching of the uterine isthmus during pregnancy, ruptured muscle fibers in the corpus near the anatomical internal os and its distal ends are moved to the uterine body, and ruptured circular muscle fibers in the uterine isthmus near the anatomical internal os are moved reversely. As a result, a thin area appears between the ends of displaced muscle fibers in the corpus and circular muscle fibers in the lower corpus and lower uterine segment, which are covered by the placenta previa increta. After removal of the placenta, the thin area, that is, the placental attachment site in the lower corpus and the lower uterine segment, makes hemostasis difficult due to the poor muscle fiber contraction. In cesarean delivery for placenta previa increta, cervical internal os plasty was performed to repair the damaged thin area and to restore the anatomy of cervical anatomical internal os and finally to control bleeding from the thin area covered by the placenta previa increta.

In our current study, we found that most of the women (90/116) with placenta previa increta had obstetric histories of dilatation and curettage, which damaged the muscle fibers around the anatomical internal os. This finding was consistent with a previous report.^\[[@R13]\]^ The results, that the blood loss, blood transfusions, operative time, and hospitalization time after cesarean section in the study group were similar to those in the control group, illustrated that the new technique was safe and effective as other conservative methods. The new technique described in our study was successful in stopping the bleeding in most of the patients. Compared with the control group, other applied supplementary techniques including uterine tamponade, pelvic arterial embolization, or emergency hysterectomy for the bleeding from the the placental attachment site is fewer significantly in the study group. There were no other severe complications, and all of the women recovered very well with short hospital stays after cesarean section. We carefully analyzed all of the sutural hemostatic operations and found that one of the reasons for the failure of hemostasis at the placental attachment site was that the damaged thin area in the lower uterine segment and the damaged anatomical internal os of the cervix were not restored so that the bleeding from the weak area covered by the placenta previa accreta could not be stopped. However, cervical internal os plasty avoids this drawback. The purpose of the new suture technique is to repair the damaged thin area with bleeding in the lower uterine segment and to restore the damaged anatomic internal os of the cervix, and in the long term, it is good for women\'s future pregnancy. In 4 cases in the study group, blood loss during Caesarean section was \>1000 mL due to uterine atony after cervical internal os plasty, rather than the bleeding from the placental attachment site.

Our data also revealed that the new technique had great success in stopping bleeding as other conservative hemostatic techniques. The new suture technique is simple and easy to understand. It requires no advanced medical equipment and is particularly practical for primary-level hospitals. There is no complicated anatomical structure, so it can be implemented by any trained obstetrician who is qualified to perform Caesarean section. It can prevent more blood transfusion if the technique is used early once the placenta is removed manually. Of course, if the placenta is difficult to be removed from the uterine wall, or the bleeding is not caused by placenta previa accreta, other techniques can be performed.

However, some limitations are also present in this new technique. First, this was a retrospective study and our study was lack of postoperative follow-up. Therefore, a randomized controlled trial is required to evaluate the efficiency of this technique. And a long-term follow-up should be considered in the future. Second, the perioperative outcomes might be influenced by other uncontrollable factors. We enrolled the surgeries by obstetricians with the same qualification and estimate blood loss with the same methods to address potential sources of bias. Third, a small part of patients may fail to stop bleeding and then need further process as other conservative methods do. But we can improve the skill levels of the surgeon by training.

5. Conclusion
=============

In summary, according to the results of our study, this study shows cervical internal os plasty is proposed as a simple, effective, safe, and conservative option for the treatment of placenta previa accreta.
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